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13*tA • . 14^-53
m^sieuMloQ «j^ C«iiiel.u»i«&i » Hsft^e II ••«••• 57 *»60
QwmlmimB • Both fms«« ••»••••••««« 61
i^yraet Icr j^lioaUoa •««••••••••*• 63
^X6
mthe fttttli^r tttlMMi ^iB opportuiiit/ t& msptfmm Mm
§^$gp$cimUon to ProTaWKar H«irb«rt J* BaIX Xgt hko direoUoi
«(f?io<» and m&iMUm% la the labogEmtc^r* Al«d» lo tilittafe.
Sir* C* jU Sp«aai^ q£ Uw Wlsksrir^ 3p«n8«r C«Me|ift£^, CXiuk^
TSimotffliMititffl fOS* JtuaraliiM.J3g %ht ttirylfttf €k£^ wts^ aMMiit I'nwrtt
la thsi bfttie t«»t« of ftmtm X*
» 9muu'>
a
;h« pwrpQ99 q£ tMj tiM«i« imu» to 4itV9lajp «a ftecormtt
Mthed of partt41ctlog Air fXxm tlarcv^ woven iftbrlcs oS various
afttn^lals »od hftving varied eaastraotlons* ttm %lmtti» iM i»d»
«9 <Kt turn pmmm* Bsttm X dMUji with v^riTiofttiaa oJT bMie
tbi»€^ ftt i^li«d to «tro MHti^* HiftM n mmm %tm
v«rlfio&t4.oii as cp^>lliHi to i»&»im ia ganKiml*

i^irtmrnOTi
7bi$ ptKidird prtotNTtt 4rap Across a rubrle taMd to
«ir fXcw is 0»5 taektmt o£ tAtfir* CaloalatiEis tl»
MO* 12 ia*
V • 1*6!^ fi»/»to« » l.l jai*/br*
Villi M^ ft lav v«Ioo:lt^« ibs Xloir <»t Air irjxsi^igli
tbo f9Xxpia is a yiscou* or str^ft^iliae JTlov idth oio ttirt^^Iatnoo*
fur^«enaor«y th« quaatitj ajt Air g«tu«ii ihroiigh Ij ^tflarsBittMl
tiy t^ tntlltwt ttr«A af «aoh lnt«r9Uoe*
AtttasMi a th«or«tiaal pl*£i« tlirou^ tltn lAl^rle n^loh
vottld pa«9 tlos^v^ tho teMkllMi eroos-teeixonAl Arm. ^ «ftob
hoX« or iat«rvtle4»« If it inunti po«6iblti| aoourai«l^jr to
caloulftto tbo ar«a of int^rstloos is thlg pXaoo, t^ r<»«uli
«mld bo offoeUYo *lr spAeo, or tlmi «ir spftoo Uwmig^ whioh
tlio Air Is pftssiag to got froa oao sido ^f tho fsbrlo to tM
oth«^* il$0V£Cili^^ Aolid fiiida mad p%Gk9$ \h<si air oaa get t^ai}^
tbo fftbrle oxiljr 19^ pA«»iiig through thMNi ii2t«rAtieMi« An
Aocuimto »&tho<S is proo^atod faittiiiii to mtmwpe tlio % Air spttOA
ttarooi^ tiU^ t^^oretlool plhum^ mtd a oom^Ati^^ of thxa %
Air ipAfi* And Air flow At \im trng^ low 0*5 Ixi^ ilrs^ Aorott
tlw fAi^e i« iCUo pvwNmtod to mppcrt tb« Abovo theory*
A>V«A>.W
. .»-.. '^<- ^-l ^, ,:^^\.r
^/^i .^ «r
iOS »' )«! ^•
iteia^ *Ji»t'v*5*;j :*i*<i, -iix jA ^11^ gg
•SP?! !?.» 1^* •di•di Qi 9JB9M mU 1^ tCOt
m^ffHTtOf SW^ &£5 l.'iS ;>et^7* ri*^:




dt«a »Q2Q5 10 10
atft^ .OJCJO 111 ll»
StMl 00^5 30 10
st««x •mrt U Id
BrMt 0Oim 10 IS
itMl .015^ til «l
l^?M» •OOffO do S0
nvtM •00^ 1^ mi
10 Bnu» 0P50 90 n
u 3tMX •ooa? j«l 50
12 at^a •^SSDQ ¥ lis













thittls is <!kNKurlbed In B&iear^ Bftp«a* Bo* 261 of t^ 3ur«ftu
of St«s»lftriiJi8 datitled, '*A Fcartftblit ltmtae\mim% im MmamrUig
Air Fei%»ftbiUtsr oS: Fabrie«i" l^ H* r# Soiaof^* (da« P» 1
for lIlustr«tioii«)
tl» fAbrlo to b« t(Q«t4i4 itf tmmU4 mi^eat cligki
tiHilea bttwttttit ttM £«brio firifle« rii^ (diAjaeiMr of «^>eali^
t*75 ii)ieh«s, Aroft oi openiaig S«^^ scjoany IasImmi)* Tt» aat«r
riiV iwighltig thr«« pouads is plae^d ov^r the XAbriCf aoUds
«0 « sli£ht pgm^mmimXm <ivvlc«. Th6 JDAbria li Vam imld
in plACM V »Mu» of th« elAap* Air is dni«a t^roi^h th*
fAbrlo aad ihreqgh tb« oaXlbmUd Air arlfie* b/ itaAOA of tint
•aoUon fan* Tia* «p«4>d of ^Jm »^tioa fAn aoicar ild^ ^amm
Air t^iroa^h tl^ l^^^rle md th« two <iMeti»«ra la ecHHtrolLid b^
tamo rtMkostAiAi a hi^h resii$t*{»6 oii» for rApld ohA»g98 in
HP<Ad« AJid A lam r»ftlAtAneo oiw for floo ohADgAtf <^ A4^^t»»
Mtttt* Ti-^ mmam%&if» •m fUlAd wlt^ a «|^««iAl ^l1« A»di
«All%3rAtQ(i with this oil to r«»Ad Izi ttKnse of liial;^^ vf «At^
pnms»9* "tha projieure firop actoas th0 TabriAf BMASur^d by
tlw XasHmA mxiumstsr tsM.^ hAA a a1^}a of X to 3^i is
bro^sbt to 0«5 is»h of iiAt«Kr % A4iustiflc tbA ^piaad of tii*
•HAtlon fAa. tl» pr«A8ur» drop aatoaa Ui« Air orUiOA iA th«a
wstmij rtaifftr -sd^wte aa aoilacr* ici/ U iwfi •- . «^t ooUblOM
Qot«d on the vvrtioAl ouuioffietiM** Tim rQlxm& ai' air passing
is «kXo«LLftt«d frost tills value 9M th» eaXi'draiioa data 0t tbt
(xriXloa. tba air p«r«M«blXity of tim labric is c»|^ea8«d In
eubio f««t of axr :^9r slniita jper aqutro foot q£ fa's^o at a
pTMaura dirop of 0*5 io^ of iwtar asroaa Uio f«a>riG«















SUCTION FAN AIR OISCHARGC

^bM^rtm QU lixge 1 0« a s^tmiMl spon^^ rubb«r iMi^ oT Z iae^
thickoMs «ft« placsd vtmiatr t^ i>ovi$I@(l rin^ ftnd Urn eXasast ism
Hum lotpgrsd late pSjteei tii» object ef tho s^^iait^ ruLbt>^ bei]3g
to liuiurt thai no iklr i«ui b^iog damim Iroa auTidaad U^^ m%&e o£
Umi fltjdlhi Xi «Mi is3p«iraUv« U»t tMs Air H^t «rsmii$tt@«at
b« flMi<S» •« that sii«i«)ur«^)iiii of *ir ri^ir rtpr««9&t#cl anl^ Utfit
Air oosd.^ Uuroto^ tk« iAtrie orlfiee ItAsUf*
A Xurtl2«!r "NirlAtlda qX titm \mBie smoMn* c«Vi^ hm
twfwiiy to obtAlu thf» ^AsirAd 0*5 loeh drop aqtoaa tlic mu^*
tbA io^glnAl fAbrie (srlfie« hAtI Aa Ar«A c^f ap9idii|( «»f Mk
AqyAr« iaeh^Ay ihl« Ar«A b«if3g too @r«At to Affoot t^« <SMdU!«d
jWAAiiTA d^^« to gAt ttui <l«»lr@<l dropt ei>««lAl roitful j;«p«r
oriXiAAA rii^liie JDnm 0«5 A^euurA inob^A to > «<pirA Imli^ (la
IncTAeisLntA or 0*25 AqviAr^ ixsGhsm) w»rft out frofs hAAYll^ tmxctd
pApcr And <tltinp<$d over tte fikiih bAli^ toAtAd*
FiM Air How r«Adla@» for AAOh p«3>ttr <»rlfIce oia AAdi
AAl) «»re takAA* AirttrAgA imliaAA vata tiMsa OAleuLAtdd T^r «aaIi
orlfioA QQ, «Aoh of th« tAAlYo ea3«^)A0« ?h«f« dAtA ATA rAOor<lAtf
oa FAgAA ) ^ through 1 '^ i AoanKrlSAd oa !^a do^ &n4 Ahoim 1a
gSE^hlcAl fursi on I^AA^-iT tliroaclb^C* tltiA «AXlbrate<^ Air
orlflcAA uAAd wiTA tboAA of 6«Q^i &*XS> And ll*CjQ OA. oiAaetAr
uj|pJL#a IMKJQl/'S «9^nQft <MU
• 'vi ov^- i « MA mis 4iinml« iprAxo rnin
akmm mOi mows qnib dMil e*0 bvrut^b %ii «laH« oiT tWM«Mo
!^.*^ %u iwfnutn 1» 4Mit» mi h9d waXXtm mJtwAitl lmt$itm fift
jtllMI ^B&X fMfc-yftJ*'*** <»»* «A<tT ttW mtkmn mte m:^MtK9A
btkmwi w%M MiMb MMfl! •tBtttii mrX^mS •OS U ifo»
uOa,lcv.l&tiogffl viro U^^ mM to dotorsdn^ U^e p^r cent
Air «pftco Aor «A(^ MH^ t^ftft^d o& tb» ursift q£ tli« i{it«rstlo«s«
iCUOf a corrtlAtl^ Wt««c?«B p«r ««tt air &gmM «ad air fXov
iWk« £m<2o to foam a bAslo for further InvesUgftUan oJT Aotiial
jCAlsrie* of axcULlAr Cv^Mtroetiao t<} thiit ot the vir* <wi^«
Flots oa Fi£«s 2. i.' through 3 <« i«rt »i4» as roXlowsi
AT«rA^« Air fXcnr ftsr OACh m&sh has the ordiQAttf i^dlfi thA
AbAolAAA tMUi pAp«r oTlfleA Ar«iA« LoAtt cquaroA «qaAti<»i8
VATA AAXcoLAtAd AA Al^»m <m 1^1^^^ AIKI tbA AtTAll^t liOA
pilotA w»rd t^^LS d«riv9<i Xor sAch of th« tAAlv« iilr« SMAhAA*
13^ plot on FA^A ^ 7 AAA OAdA ^ AtfTAlj trAn4iX4Nr^lns; aaoIi of
Vm tmbfQ lAAAt A<|uArQA IIiias to om aaassos grttplky OAoh of
th« tAttivtt Hhaa bAlisg lAbelAd U^ Ahov a Ap6<ilf1q Aire tiOAh*
To AXTlvA At thai plot oa lAgA^^ , tbA Air rXow vaIxiaa for AAch
Af tl3A tAAlVA SlAAbAA mHI^ fX^t!^^ Off of tl^lA plot OH ?«fA 3 7
for thd 3 ia? pApAr &ri£iQ&, aiuI tboAA va1u>$» wbta pXolt^
AgAinAt t^m por OAsi Air apaca -mlwi oorr«»A|xindi3ig t«^ AAoh of
thA twAlvA am^AA* Thia s^va twAlvA |)olniA froa Ahioh to
OAXOttXAtA A lAAAt AQUATAi iJLSlA X^t ib« 3 i»^ pAper OTlf10A«
SlAllAr proAAduTA AAA UAO^ tO pXot tbA 2 lA^ OTlflOA ItAA AXld
thA 1 In^ orifloA Uaa*
The AiTATftiid AquAtioA aaa oAloulAtAd rro» thA dAtA
of th9 ^Oot oa iFA«A3S'« t^ 3 in? Uoa And U9a 2 la^ liaA
^^ rjii^
<j«iJ[
oA •hMi llafCi MMT awoJE.
.'.© fSi&St 'SWl CV^ntVVS^ Xtl^^ ffTHSV 8^€l£(S
V<e
*/. . A* '>; , (
t *HHa ^r
#VJCff''
» •S 1 1 tit.i J i
fi«JLJ[ ^1 £ -s..)ni boa •lO.i %ji i mr^: .^?->.i,'
?ag« 3^ obows the caleuXation tnm. ythXeit the Avox^ge oqufttlan
«M d«rlva<l« Plot iM 1^41^0 «M thea aadt o£ p&r C9n% air
X3
c:
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'l fe ll fc fc e % \l
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k^. 9^ Bt o^ ^ K ^^ ri j€»
nthtt fdUjoi^idit^ t<iStsB^ mm ^btgmljop&A £or the otJ^uXk-
tl&a q£ pt^ c^tt air epaoe t^i^ugh tlk« tbcoretlQiiX pXaaii*
(X) f&taX Arm * 4r«« oiT "S^Um « Mr J^mc^ Aroft
(2) 1 ifi2 - ar^ aX «ir« (la?) » air apace {X:^}
Thla air apac« oan b« m^reamd in % by sia$}3y
ttulUpl^ifi; b^ 100« 'j^ iiad t£)«» ar«a oT mira*
uaa ^ anda aiui pic^s par inoli in mkUih mm
tha fGn:»Lyi iflXl raajd
(3) Air ^«a » 1 •'£i&lJl^/iach)(diaa^Bira)^- (ldak^/iiioix)(ddUBa.aira)
« (l!aiaB/i2ieh)(jb1Leka/iaah)(diaa.«)^
tha (lad«/in0h)(F4qk&/iiKsh)(i5iai8a»'^) a<?rr»<;'tii ^or <mi
oT th4» tff£> aroaa laelisaigM at aach wlro iat«raeoU«m*
1M^ f%4ctia2A O) ^ mXt%il&^ %t Air %moa ^f tli*
8 X d» *(^60« dia^ icir% swaht
1 * ^JlZl » 0.^73 or 62.W Air SlMioa








.^ffifelft Q^lcH^AUoot to Lgftfi^ ^^ay<» ^aa^gtl




















































<67.5)(lS,6Sis - 67.5 b)
1,260,000 • li,550 b






163,6^ • A 67.5 -H b 600.10
67.5
(I*5)(163,66$ - 600.ie b)
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60 X 50 37*70
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(^.76)(2,l*^ - S2U.7^) « (13)CU3»3^ - 2i4t3lSb)
l«2j»3f000 «» 275i<^00b « lt47ii»070 «^ 3l6«10^
ltX»ia®t» « 131,070
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MfMnt caXexdaUasio roar 2 la^ A»d 3 lo? dft1»«
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fim am&znge tsqufttl^sa deri's^d Sism t^ pXoi 4m BRes ^ ^
tb« n«>w of Air throfu^ vlre omIi tevixti « mqft «f idy iqptot
b9tiR»«» ^ ttiui 70^ vlth gr<Mi aeeurfus;^
•
AttOMB tiid e«leul«tdcl I air &pkQ9 to be ltl^»
{Mai^rvim to Um pXdt on «^B^^9y tiM W fftXu« h«« Urn
mmt Urn imrimm «*rar for tJtjs &oih bal^ tMi«d») The Aictual
ihm 'mXm for 1 ia^ <ariri<» af ta^lJi lOS air «!»e# ia8«ii, Ukitt
Jtlew tabim Tn^ ^^ plot <»i iBii» ^^ o i« i^x it^/rt^^tta*
t^dJi^: Urn Uy»&Fi»%iml mmm&i ^nq^Umt a» a clim^
1^ aotuftl fIa«r vala« for 2 iD^ orlfie« oa th« iU9^
«lr iQ;uM»e ss»sh i» l^m fb» ^«€)r«tloal milno «fcm3L4 btn
2 X 1^1.1 or 3S2«a.
-4«f .-f.f >»*' lPf5f &Aft !?ftr e^
)y[^ «l^ ^ iwnjh» W <i^ i»l MiXinr von
^.xo-:^9«vx ai» 4«i£q mif «Mt MMtt mJLl
}j2
3 jf IS^IO • 573.3.
IQiklsg tlto «r«irsas« 1^ «itc^ it is fota94 timt tfas
Od»>o ssmt iiikseim would not hAve mxm tluui ?<^ «Sr
•p««Mi it Is mt mommaty to pr@i4lci th@ aXe^ <^ tl3« wmm
of pX&t o» ?«s«j 'to b^oEKi t^ 70$ point* IkimfWt ^imm «p»
afti^ £ft^i«« tbtt vlXX tftlX la th® rmap» l^ftm to 30^ Air
^MUMH tooktog at plot &n t^^"^ « -Um (l«riv»4 avcmi^
«fMktl«a Xiii« eut« the iHUdLs «t 15» MtutU^t tlye tlam «t
OSS ftlr spao« mtsi tm 0* It>ua» far thttoroUml Mli»aAti«iMi
oX air ri(^» th» 4ott«4 portica oT th9 mm Xr<m Q^ to 3CSE
air spAcii htm bmn uAdd» A» «hicnm* ib« d«vlati«a XTsa tba
«vttf«ga «qciatl«a Ujm la aXtflii*
III mmaixig v^ U»» ecmeluuildfia af Hmmm I« it ia »0ir
poaaiblo to pwdut vit^dn vtty ali^t «rrar t^ Hxm o£ air
tfaroiigb vlro aaah ranglag lsia£i 0:;^ to 7C^ air 6paea« It i»
T;sp0pQ»&d to i|p|% thia baaie ^Kpation «^ t2^ pClot oa l^a "^ ^
ta various JCai^rloa ia l^aaa XX«
^t^%
'UIA :kC\ a»^ «rf«: iPM eAufclAtl rf*
..
-« »»». / *. .«.ll'«f
'
ttB





As «(s>lA^Bod IB thu Theory on Fi^ ^» an fteeurftt*
of th» I^Oarle 1« a«oiaiMi»7» Oi lipi ^ ( Ift $lv«a tb» XorwbiA
•m/^ to «alcuXftt« Uda air spftc» Xor vlro tae«b« ltd '.^s® i#
»09t v»,I'«mbX& &3 m:;f3(Ui»4 to irlre m^^, 8i«o* ilse djjiiaet^r olt
I2» wins in th^ UwM^mlcaX plAoa l£ Uie actual wir* <iU^3tytfwr
wirei £»0fll:( t£} fAuriCf. It is olJVJU^t^ tMi ttm <XlM)»%itat& of tlw
•mSs amt piol» Ijring la t^ tsivortttleal plftott of Um f«livi«t
ai^^ b« ft HAtUaii^ o«t effdct ^^eh nnould rtddittt ftlr iq^iMit*
f^era :;ai;^ b# aooo eoatlisfj; put 9z& tbft /«m ti» Incri^cuM Its v^m
m §m& fInlahlag or pr««clfli; j^^^ee^ at^r ba:v« iltitrftd ttm
•ffoctlY® «ra& oX ii}t«fi:«Uc*»«
thar^^rone). It was !3«e»attrr to iSmijm »mm atlhod <»t
04i>lculAt4ng affdotlve «r»ft in the thoor«tio«l plea* f<?r i^t4*l0«t
xm» d»oi^d u|)0Q jr<ir thl« pMrpom^ yri\h & mi*pXtimi^i.m of 250*
It m» tgwf& iiMt this m&xiXimU^m gftv« « cloAr cut picture
&i the AOt^aol fizaoynt oT Air 8|Mi«e in ih& iimomtXctiX plMm «l3isii

















Hbs osleulAticta or Air sptott Ma b« aiiproic^MMl iji
dne of ti»o tB;?«t olth^r ^ ta^i^ tlta ftvairaM^ diasiQft^ar oJT t^as
f(3rsi3l& dMralop«<! Tot wire D»3h^ or li^ d»t«rrdatj^ th» aursaai
9, solid c^lltuitr add^r 250 aaii;iiiXiefttloB« Thin rtslrieUoa
pt9clvd»» thft posdibllity of 4ir pantlog thronj^b tit« jam
ittiJX* In «dditi(»i to thla rd«trictloa« it inui n«e«9jax7 to
MXttQt fabrici -s^^ift l»t«r9tlQ<i« ^lad iio.ae Bm^hlM^io^ of
i^olfcomity «ad ri^^Ourl^ in <ae^m to get jm adeamt« mmMmm










Ib«t 8dooJ3u phas« of t^s'tisg VOLS do»» oia seven
Xaitrics j»«OUKitad o^Kkr tli# rastrletlonc diS9i;s0«(i in 1<ha
tb6 ta-'p« d^ y&r»f or i»Mivdy or tiai«h« or an^' other pbii^^sicaX
Aspact q£ the ir«br^« IX the «iid« and pitOcs «;?p&«r<Ni w>Xi.d

















ThB Air pNnmiftblXlty m«Mn& was ag^ti u0od in
PbAMi II of this tbodii'* tn ftddlUoii^ the pco^mitiim ssicro-*
ocular inui lOX i^ ttb» 0b4«eiiv« Xtntt i«»8 X2«^* % irop^rl^r
idsleh tiM i£»ff« ma prdJ««t<Kl» it ime possitdA to arriw 4i
A 500 «ttt alcGn>«illtsalimtor» 7h» flNn««ti vptm vliloh tiit
iJMct «i» projtetod warn gn^ p«p«r vlt^ %mx $ipmtm t@ th«
dlrttot}^'*
-m
el iioc.. -^ urn mirttftw %rL\ r irfgirwiriax; %j» o^
»To verify th% souodiuHis o£ th« u«« ot tho pa^4*e^^^A
fl^»t«a iiSd to fartb<9r t^poart the corr»otae«« of %im 4Ujr •!»*«»
ft^rmila «» ftpplU4 to ^e irlr» aa^ mnmrml at th« «iv»
Five a@»ii«« ifor« pro>eet<i4 iuE»:S«r t^ t^ fiftCQ^i^U^trnt t2i»
dl«s»t«» of endt aiid plckit» and tbi Ine^t^js «nd vld^&s of
ms than e<)qpiftr9^ idth t^t f#imd la F3ia8« I iHs^^'^*
Jkttat VMrlfieaUon of th« u«o of tl3$ pridjitetiaasi
atthod i$m 9mi»^7)$ t^ B«xt 9iaip warn to plUieii ofteh of tli*
M¥«n r«i9rie» oodtr Um |ar0j«otlaa 4^^ttl«ta•• £llao« the Aii*
opMHi «Bs 9d «mlIX c«^i^?ftrod to tlw tlf* of i3m mn^ mad piMka,
and «iii99 th« f1«!U of irislcm «m lisiltvdt tiae dlAftatmr «>f tht
y«m« ctf fftJ»ne #1 oa3^ «ould b# iaMsar«d* In Additioii» tlit
Idngtha And widU)« @f iato}*9tle«s uf falirie H wm mmmsr^*
IMS dau aps^Murtf m H^S'i • l^or fabrios 2 t^sroy^i 7» l«ngtJM
«aid «14U)0 of int«ritiis90 anl^r wihi mmmmtd* ^Ai^ r«ftdls^ ma
telott with tba fmhrlo in & nenr position* tiMHM dftta ii{^?««r oa
JifMii:^ «al^r3« !^ ^ sir spaiM tor «fteh of Um mvm^ fabrio*
u••it; «»HEi- 'lOiiiM It
•••ili il:a '^
•lit •MkfT •iKJWisif laa • al wtMl •di diim
.-^^^•ti^ M ONdi Ml teA»^>..^ife •••
mAfter esXeuXating tb« % «ir <pfte# for th9 mftvh
£i44rlcSf Ui« Air flow «»» mM\irwi tgr plfteing «Mch llaarie 6»
t23« «ir parMMblXlt(sr s!ift^:liija« And abtaiaing air How «t 0*5 ino^
drep %f ssltis Xaaat pftp«r orUiett openlngi^ X iia?« 2 Ut^f 3 ii^«
•ad 5«?1^ ia?* Bi« air Ilm dftta tor Moh of th» r«brlo«
«|^a&ra in the Bqbbu^ of Il&tA oa ^NS*^'-^* ^ P^^ o£ Um air
utTicted for oft4a£k ^ibric ou tl^ cdnaolidal^ plot o£ ft^s'C
.
w4i "Jvl &>i
MV iron %^ » v'^-'-^'
;-£^ 1q \fAiiigiaii6 eff.r
.o)' ^ ai*--
1,^
yiy Ufusih • f'rv>J#cUan
60 X So I4agiiirii»d ii^nlXi«d i£as:iii'l9d



































































Wlro l^BSh - Pr&J»0tt<»a U%Xkad
ha^txiiiifd ibA^riiU'iod 'MtkiifiMLt^





A¥)i»kG4 6.01« 6#0S>* 2»33*
^^ -• •02ii«» ^^ • .02li» ^§^ • .00^^
M^mmz ^.oo^ ?»ao» lt.or
1^ « Vo^fi* 1^ « .03^* ^ a •01>^S«
2^ X 1^
AVcifi&Qi 6,2« 7*0» 3«S?*
f§§
»
.02i4a« ^ » .02e» |||^ « •03^S»
AV^HAO: 1.1$»» l.de" CSS*










Fabrics - iTu^eotioa 2j9th«d
tat&ctttl&t
fmbriuo iX '«i!agnifioT' i^AgnlXied ^Ag£di:i«d














9 2»9 1*7 1.3
m 1«9 2.1
hi11 2.^1 2.0
12 2«1 1.S %a




16 2«8 1.S 1.3
17 ZJ& 1.6 1.2
18 2.0 2.1 1.J
li? 2*0 1.9
ti20 a«5 1.S
21 2»^ 2.0 1.2
n 3.0 2a 1.1
a? 3.0 2.1 1.5








n t^ 2.5 1.2
30 a«t 2.0 1.S
n 2*1 1.9 1.0











§ 1.9 1.9 1.22.0 2.0 W
TOZAM 96.2 77.5 ^6
A7^iuais 2.1t05 1.^37S 1.2<^






















































































































































































































































































































ra£»^ 0$ six us























































& •* jTQ^&Q^djm ilet^o4































































































































ft Ik liS »T




































































losing mu of ^ X so «• »oo7o« mm
Arm isX X iMmeaUm « UmmiJMk) • •WOXMlSSt ii^
2fc»« ^ inUmUm» « (60) (SO) • 3000
% ftlr 8|m«« « (.Q£X;iai52)(JXO)(10O) « 34«i^
(b) ^l«iag iwmXtk mthod 9i nmm X
% «lr iq;>ae« • 1 - [(60)(.a>70) + (53a)(.0070) -»
(60)C50)(.OQ70)*^ > p.KM
2 (»} M£ ^^gaisf ^ Fabric jgi; ^^cctlon mux^
.00^6«« .00775* .OOSX*
iarm of 1 iBiw»tio« « (•CXg^)C 00775) • .0000714555 i»^
MMWitoMWWMMII
(l>) 0iiflig fc^nmlft swtJb#d a^ Pb^m I





iliinn ur iiirii ir iii BJ mtmm iimii iiJiiii' H iWiin iipiMinili ,
Air fio» ia rt5/ rtV s^^.
Ai^
,? rf iM,. Mk^
Mo. X
1% isb M im
Bo. 2 m ^ 3^ 720
80. %
IT n fik %m
H 55 m I5ti
H l»5 63 lUb
alia 1*76 720 '^
jr0* 7
to? 24^ m 720























%o e«lcmXftt« ^ Air spae* ^vt ro^iuX'Mi that tHore rmrs- nd&r3^
Wiry and y^rimtlt ^t«p»tio« Viimmimm i^tW^i
60x50 37.70 36.ii6 37*'^
30 X JO 5X.12 51«d2» 51*96
Id X 15 U.OX la»9f ia*12
120x101 37.^ 35a7 :^.S7
th« fairies b^ thct proJoeUon Ea«s'UK>d* Uirted i^Xoir «re tlit
ilron lii^i'^f and tltt UkoorvtioftI nxnr tiaarough tiio Ikbxietf m
rt«d iVcgs t^ plot of i^m^-f Q (laaiiig tb« d>tt«4 theor^Uoftl
Xloi b«tai»M aitd 31^ air ptte«)«
^c











Act» fgoorat* Act* ^^^^* Act., .'rhaorat* Act* TUegygt*
I 1?1» m m 366 i^ £2ii? m>' <«•
2 123 130 2k5 260 36^ SS'O - -
3 17 17 31 31 ^ 51 lOS 101
^ 26 20 $^ &$ 5I» X5J* 166
5 21 1^ 15 :^ 63 S7 12ii U3
« 2U2 2U7 hn l»6li 720 IhX • <m
7 207 225 m 1*50 66d m « m.
CaleaUUBg t^ ^ ^epr&t for
F«hnc A 1 tn? ?k £apr®r • 183 *> ITli • hM
2 la? ^ ^rrw • 366^3^0^ • 3.3:«
3 iJ^ % i^^rrca: • Slt^ * :^lil « 1»5^




X k.9 M W 4*
t 5Ut 5.8 6^ «i»
3 0,0 8.8 5.^(-) 6.^(.)
li 7.1 1.8 1.2(-) fU
5 10.5W 18.l*(-) 10.5(») S>.7(-)
4 2.8 ^•t - <(m








S.T .1 , i.T
l^^'Hi-i-'
%9
gnMtar thftn th«or«tioAl Xlov* Fabric dS B&mm Ut tmvit a
oajQ8l<te»t srror ia tlie sdasis directioa which avera^ea 12»3^«
Fftbrie 15 la a pftrachttt« trp<3 fabrlo (see S4fl(ple on Big« ^(o)
And Appours to bavw r«cetve<S very little flftt%«nlng oJT j«n»
ast a rt^sult of 1^ lat@i^lacli3£» eormec^ueaU^ m^mm to ba
thlok^r* P@rhApa th*$ air 8p««a <ar€^^i»^ t^ ftartm thaawalvaa)
sot J^riag ta th® -^oj^iJtod tHeoratical pl4n« la 6t oufrieiant
sagni'^u^d io pex^t an sa^^i^r passage ^ air» a «pr^tar
qaaritit^^ ^f air, tiiro\«^i tls« interstla^« If tM.8 air spao*
•WBre actaalli' to ht c<msil6ose^ aa a fa^^tor la psre^iletiag
thGorstl<?al flffsf, tiw I air 8p««e iseiild thaBs bo lilgUs^ «ith
i^ftbrie* T>ala ^omtld ra^uee the ^ «rr«^ for F&brld I5» banagliic
tlia vmlu« cl(^«)r to 0*
Calou3^ilng di« av&z«.g« ^ itrror for tb£» qUh^ aix
fabrics ad a ^yrwip jglvti a poreaataisa of L*kt ^IMa la a aaaXI
par aaat arror and taaot to t»« l«nr aaeugn to a<te^pat«3,y aup^^ort
ilia Imtle tliaor^r ai^vancad Id tlils ihaala for prodicUoiS air
tSi» aavm fabrics wara saltaiad fro» a group of
abaolutalo' ui^^^aianm siruot^ira, a^am ooant, flniah» or typa of
)?«m* Aa atatad bafora^ tiaa oaljr raqulaita aaa that Um eaia
and ploka appoar aolld la structura and that aosaa wttdsiXKum









^^^ SLUtf XU &i50Ci«7i^








Uw jrX<»r of Air tliXM^ki^ wis*« ^tDth r«acii]$ tr<aa 3Q^ to 70^ air
apMO by th« u0» of tjae *v«vi^ oquaUoa ^ « 35~<- k«3 x
wiiare y Air flow ia ft3/ft^/aia, and je • 5i air 9|?aai«
Vit^ ottrtaia roatrl«tad eondlti<ait iaposad tm ^m
mlmUj&n qI fabriesy ^aaimli', timt tJtm ssdb aad plolcs ol U»
^brlo ap|»9ar scdid oEtdar 25^ wagnificaUan and tha in%4HrstiGa»
a^>aar oniXora aiod rttgalar ii:t t^air aisa, it ia poaaibla to
l»>9dlct tl^ air thaw throogh a Talarie bnr uai^ U» plat and




tas tfifw «fi* ^jt .f^jrtntf »?. tdt ^iHiem
n»^ i f aasi 4^ oi Ji9i«^af9 ««^9as >^ (^0x10^:1 la^^Mi^ •^MB^HI
4
QQBOMrned with isiir(jr!s27 ec»i»trti6ted rabriyOQ ia tb» mh^m thti
tlui lnt«r9tleds vearo ftXl rt^j^ulaur «nd of ft r«cta^ultr or 99u«r«
i!iB^33:*loSi lasTdTliiig la oac^ oftfluk tljun^ as. A^KOufUtA atthistdl of
calmtUtioa eX air «pa^& ia the tb&^^x^tioal s^Xium o£ %b» Jt«brie
|M« bMB tiMKi* A Turner ftut^gttstioa Is %& u»e pr^^J^tloii
•qulp4Mnt «ltb lover sagnlflaitioa and also project tbis latg«
of the fkbrie ooto a. soroiis so Uiai ««T«Fal lnt«rstio«i (tT«a
for the &Bsta apm la^icj) oaci sm tmm*
It iMOS d»«lz«bX0 ta loPMUgAi* aior* t£»>rottgttljr
th« n^oQ b«l»it«a Q$ ood >Q^ Air v^Ac^p «io6« £iost of tiM
ordinary fabrics f^ll Into thla eat«!gor7* To aid in this
ixmmti&ktiaa p&r^mpn- ffgoa finer iidr«t txsmh qquIA he m^dm
JiaoHaeap m^ to approaeSz tl«E» problem i» %& tus^mll^ ccm^troct
A £abrle ;mifor£% and vlth a w^^Ur&ixutdf pr»«Qal6itlat.eil
air spao« by M&tng a l^aml liiKXi* It i« o<»nei»i'w»bl» tMi Ui|^
tsalet Q^^Xorit p^stn^pa* otmld oaall^ b» \med la aucb a <kh>*
•truotioii to ^rifig mb<i<At th« alo^Mit aisdlic to wir» steak* %*
iBMMliig tlM» ocnmt of tbi n^ljfm baii^ ua»d« audi bgr aain^ th»
«lr M^oa fcNTuula darlvad in thia tlieala» tho daair«^ aa2^»r
of anda and ptolsa to gitra a apaoific air apaea ocmid b«
aalflulatad and thaa poaaibly mv«n ob tbo loan*
.41 ^'*t»if WI»i#«»9!?J
c^i*sAsl*. ^{^
9m ^miwui uftXH MM a&
.t*; 3 et^fSD 5:
^a*M ix
*r i5C!?T'"
...:.u iJL biA u7 »va»<^?fla bi;^ wot ~.
^ .^Mi •vJv «^ iliiaA Jinai Mil Ante aiUtM •• aaitfvoi^*
«(f» yiiw ttf lisA tbMv f^^#^ M/TPi «itf lo Mmm «U joiMial
IMwauu i^9£>4«^/ vu.' i'-^ r XOIM *AA> iWiWi ttton^ #MH|A <Kti
Md 00 Mpvov x<«UtM« oHit iXM hmfttwlm
i^
mX FCE FUXISillCjf
This tHamtiM ^pm^iUi m mihod cT predictli^ «ir i^lof
oonotmctlons. A direct relAtlciiiahip betwMO Uw adr Xlow
mtd tht $ Air «p«e« thro^i^b Urn ib«or«»Ueia pX&£i« ctf ^ ^a^sa^n
Mthod of projdatiD£, %im fAfcTlo onto a iicraoa xssin^ vftry bi^
oftgnifiQA-tlotQ (250) ims Bm»4* FimU^, with t^ mmlX pressman
^Irop of 0*5 inoh ei* «&tar is^po«#4 ftcsroos %)m JSalxriG (a JTAcst^ar
iMdi dmaoUm s^nrnjAHtm, ooi^^vorbuXsnt rXov), and with Uit
«ccur4t« oaleulatloii of Atr i9p*©e tbrmi^i tb» tb«»»rbtl«Al p^mm
qX thd ^fibrlCt Air tlam wMi hQ pr«diei«id 1^ imXxig a plot ai:^:!.
Ii«^<Br- lo Her:
64
8 X S iO X 10
;4- X I -^ 3-0 X 30
18 X l<S ^o ^ :S3
'.1 .! .• » a.« ft • • ft fi ft • i,
' fl fl H I' A. I' I !*'& iV'AiWfl I' AifllJIilrii
B ffgnf
« .« Iifl BiV BiJI'"! 'iil
ai m ! ; '! 4 « "i • •-
SlS ill!*4
1 ff 1 r-mJr
gllfl flifl >•£• > ,
,fll|fllafl{«BlAMA4Jia|j|,




it 11 « 11 . . .
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FABRIC ^4
»«!i^
P A 0.R 1^ ^ i^ FAB R>C- "^ C?
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w.sK,:M5,;a&;,ffl.i3.;i)i;i;^^
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